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Abstract: 
While sustainable development is often viewed as a task for national governments this paper 
asks what can be done on a regional level. The first part of the paper deals with the general 
principles of sustainable development according to the concept of the sustainability triangle 
are explained. It is shown that while economic sustainability prevails during the first stages of 
the development of a country at a later stage social and environmental sustainability become 
essential for the mid- and long-term development and stability of an economy.  
In the second part it is shown that sustainable development is not a task for central 
government alone but is also an important challenge for regional governments. Some tasks 
necessary for a sustainable development like e. g. groundwater protection can even be 
better executed on a regional level. Therefore, special emphasis will be put on water 
protection in this part of the paper. In spite of the responsibility to be taken by regional 
governments the existence of significant spillover effects between regions makes it 
necessary to coordinate the policy between central government and regional governments 
as well as between different regional governments in order achieve overall efficient results.  
 
 
JEL-classification:  R1, R5, Q2, Q3, Q5 
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1. Introduction  
The concept of sustainability or sustainable development has become a "hot" topic among 
politicians as well as citizens over the past two decades. It can be found on the agenda of 
most national governments today and many international treaties have been concluded 
laying down the details of transnational cooperation for a sustainable future of our world. The 
overall concept of sustainability has three main aspects which are described by the so-called 
sustainability triangle: economic sustainability, social sustainability and environmental 
sustainability.   
Sustainable development is not only an issue on a national or international level but it is also 
relevant for regional policy makers. Many problems of sustainable development can be 
solved better if the necessary decisions are made close to the sources of these problems. 
The practical implementation and enforcement of sustainability policy and the monitoring of 
people's compliance with the different policy measures have to be allocated to the regional 
governments. In the context of environmental sustainability regional policy is called for 
whenever regional pollutants have to be dealt with like in the case of water protection. 
Sustainable development can be achieved only if it is firmly rooted in the regions and in the 
minds of the people living there. It is a "bottom - up" and not a "top - down" issue. In this 
paper the main principles of sustainability are explained and practical measures to ensure 
sustainable development on a regional level are suggested.  
The paper is organized as follows. In the next section the general idea of sustainable 
development will be elucidated in more detail as a basis for the further discussion, and the 
different facets of sustainability will be explained. In section 3 it will be asked what can be 
done for sustainable development on a regional level and a number of different policy 
measures will be suggested. A special focus in this context will be on water pollution and 
water protection because regional governments carry a particular responsibility in this field. 
Section 4 contains some concluding remarks.  
 
2. The concept of sustainability  
In the public discussion sustainable development is often identified with environmental 
preservation. It will be shown, however, that this notion of sustainability is too narrow and 
that a sound understanding of sustainable development has to include social as well as 
economic aspects, too.  
The general idea of sustainable development can be illustrated very nicely by Herman Daly's 
(1994) concept of "Spaceship Earth". This metaphor suggests that our earth can be 
compared to a spaceship gliding through the universe (cf. e. g. Daly 1994, p. 23, or Prugh 
1999, p. 20). Our only connection with the outside space is that our earth receives (solar) 
energy from the sun and emits energy (heat) into the space but no exchange of matter with 
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the outer space is possible. In physics such a system is called a "closed system" (as distinct 
from an "isolated system" where neither energy nor matter and an "open system" where both 
can be exchanged). The fact that our earth is a closed system implies that everything is finite 
or limited here. It implies also that human life on earth will necessarily come to an end when 
our natural resources are used up or contaminated or when there is no more room to dump 
our waste and our emissions. No help can be expected from outside.  
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Environment
(ecosystem)
Economy
 
S = solar energy;   H = heat;   M = matter;  E = energy 
 
-  Fig. 1: Spaceship Earth  - 
 
Fig. 1 illustrates what this seclusion means for the relation between the economy and the 
environment. In the early days of our earth the economy was very small and the environment, 
i. e. nature, took up most of the space on earth. This state of the world is often described as 
the "empty world" of our beginnings. As man took possession of the world in the run of time 
the economy grew faster and faster, thereby pushing back the environment. As the economy 
grew the environment had to shrink because no expansion of our "spaceship earth" is 
possible. Every square meter of land that is turned into a road or into a building cannot be a 
forest or a meadow any more. Therefore, step by step our initially empty world turned into 
the "full world" we know today.  
Sustainability in its broadest sense means that we keep our spaceship intact for future 
generations. It is, as the so-called Brundtland Report on “Our Common Future” puts it, 
"Humanity's ability to ensure that it meets the needs of the present without compromising the 
ability of future generations to meet their own needs" (World Commission of Environment 
and Development 1987, p. 8). This is in accordance with the so-called Hartwick Rule which 
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says that the standard of living of people living on earth must not decrease over time until 
eternity (cf. Hartwick 1977). The concept of "human needs" or "standard of living" is not 
clearly defined in this special context and, of course, multi-dimensional. Nevertheless, it can 
be condensed to three main dimensions: an ecological, an economic and a social dimension. 
These three dimensions are not independent of each other but clearly interrelated in many 
ways.  
In fig. 1 it is shown that inside the "spaceship earth" the economy is embedded in and 
surrounded by the environment. In terms of physics the economy is an "open system", i. e. it 
exchanges matter as well as energy with its surroundings: It extracts natural resources from 
the environment and releases waste and emissions back into the environment. Therefore, 
the growth of the economy entails exploitation of natural resources and pollution of the 
environment. In the end it might even mean its total destruction if we are not careful. 
Environmental protection on the other hand is connected with a diversion of scarce 
resources from the economic sector to the environmental sector. An area preserved as a 
national park cannot be utilized at the same time for agriculture and for tourist purposes, 
resources used for water treatment plants or for emission filters cannot be employed for the 
production of consumer goods etc. This underlines the fact that there is rivalry between the 
economy and the environment with respect to the scarce resources of our planet.  
On the other hand there are also important synergy effects between the economy and the 
environment since the environment serves in many ways as a production input in the 
economy. Therefore, all measures to increase environmental quality also help to increase 
the efficiency of production processes and thereby the efficiency of the economy. Increasing 
the cleanness of groundwater reduces the cleaning and filtering cost necessary to use it as 
drinking water or as an input in the chemical industry; reducing air pollution cuts down the 
cost of air filtration in e. g. the production of computer chips; increasing water quality in rivers, 
lakes and the oceans increases the productivity of fishery; reducing the contamination of soil 
increases the efficiency of agriculture etc. Looking at the tremendous reconstruction costs 
caused by typhoons, landslides, floods etc. makes clear that climate policy which prevents 
such natural disasters helps to save economic costs. Another field where the economy 
benefits from environmental protection is the preservation of biodiversity. Many endangered 
species might prove to be important inputs e. g. for the pharmaceutical or chemical industry 
in the future. Their preservation secures the potential for future innovations and thereby 
supports the future development of the economy. In all these examples the environment and 
the economy are linked in such a way that every measure that is good for the environment is 
also good for the economy. Further, one can observe that only countries with a flourishing 
economy can afford to invest in environmental protection. So, it seems that the health of the 
economy of a country promotes the health of its environment and vice versa.  
From these considerations it becomes obvious that society needs the environment as well 
as the economy since both contribute to the satisfaction of "human needs". From the 
economic sector people receive produced consumption goods which contribute to their 
happiness. The environmental sector contributes to their happiness directly and indirectly: on 
the one hand the environment represents a direct source of happiness for people who enjoy 
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a beautiful landscape, a natural lake, a beach at the sea etc. and on the other hand it 
provides inputs for the production of consumer goods which make people happy. There is a 
striking resemblance between the environment and produced capital or human capital. Like 
the latter two kinds of capital the environment can be viewed as a sort of capital stock from 
which a steady flow of (direct and indirect) utility goes to society in the course of time. 
Investment in this capital stock today (i. e. environmental protection, pollution control, laying 
out of national parks and other conservation areas etc.) leads to an increased flow of utility 
to society tomorrow. Because of these similarities the environment is often treated as a kind 
of capital stock in economic theory where one also speaks of "environmental capital" 
consisting of a multitude of "environmental goods".  
The question arises why even societies who do quite well at preserving and increasing their 
economic capital stock fail completely when it comes to preserving their environmental 
capital. While economic capital is typically managed and allocated by private markets this is 
not possible for the environmental capital stock of a society. The reasons for this market 
failure lie in the specific properties or characteristics of environmental "goods" like air, water, 
rare species, beautiful landscapes etc. It is extremely difficult or even impossible to define 
and allocate property rights to such commodities and to exclude people, who do not hold 
such property rights, from using or consuming these goods. While exclusion of single 
individuals from the use of many environmental goods (like e. g. the rain forests, fish stocks 
in the open sea, the atmosphere as a sink for our CO2 emissions etc.) is impossible or 
extremely costly the quality or substance of these environmental goods is deteriorated by 
human use. Such goods are called "common pool goods". One often speaks of the "tragedy 
of the commons" meaning that common pool goods are doomed because of the fatal 
combination of "non-excludability" and "rivalry" in use, where the latter means that the quality 
of these common pool goods decreases as the number of users or the intensity of use 
increases (cf. Harding 1968). The fact that private markets fail to preserve or enhance the 
environmental capital stock because of the impossibility to define and allocate effective 
property rights makes government intervention for its protection necessary.  
The third important sector that has to be preserved for future generations because it 
contributes to the satisfaction of human needs is the social sector. The social sector 
embraces all social interrelations and interactions and is deeply rooted in the cultures of 
different societies. Social sustainability aims at fostering and sustaining social interactions 
and create equitable opportunities for participation in social life where nobody is excluded, 
discriminated or disadvantaged. Social sustainability embraces the protection of personal 
freedom and human rights as well as inner and outer peace, social justice and equal 
opportunities to participate in the material and immaterial wealth of society. Like the 
environmental sector the social sector depends on government policy for its preservation 
and enhancement since private markets fail here also.  
From these considerations it follows that sustainable development of a society rests on three 
pillars: economic sustainability, environmental sustainability and social sustainability. This 
generalized view of sustainability is sometimes called the Three Pillar Model of Sustainability. 
The fact that the three dimensions of sustainability are closely interrelated is symbolized by 
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the so-called Sustainability Triangle (fig. 2) which is quite popular in the sustainability debate 
(for the debate on the Three Pillar Model and the Sustainability Triangle see e. g. 
Munasinghe 2001, Meadowcroft 2005 or Mauerhofer 2008). It is obvious that the three 
dimensions of sustainability are equally important for the formation and preservation of a 
harmonious society.  
 
 
 
-  Fig. 2: The Sustainability Triangle  - 
 
While the Three Pillar Model suggests that the three aspects of sustainability are 
complementary to each other since they all "work together" for the same overall goal this is 
not the case all the time simultaneously. Environmental protection typically implies a reduced 
growth of the economic sector in the short run as compared to a situation where nature is 
exploited ruthlessly. This describes a relation of rivalry between economic and 
environmental capital which is relevant especially in the short-term perspective. In long-term 
perspective things are different: neglecting environmental preservation today leads to 
reduced economic growth in the future since economic growth depends on an intact 
environment while, on the other hand, environmental protection is a realistic option only in a 
society which has already reached a certain minimum level of economic well-being. This 
describes a complementarity relation between economic and environmental development. 
That means that we have short-term rivalry and long-term complementarity between these 
two aspects of sustainability.  
Similar relations can be observed between the economic and social well-being of society. 
Social well-being is often connected with a loss of potential economic growth because it 
typically implies a redistribution of income and wealth leading to economic disincentives for 
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the economically successful part of society. Fast and strong economic development on the 
other hand often leads to an asymmetric distribution of wealth and income and results in 
social injustice. While these relations describe a certain rivalry between economic and social 
sustainability it is also clear that economic growth cannot continue for long in an atmosphere 
of social injustice. Social injustice and the resulting frustration of parts of the population may 
lead to an actual or impending revolt of the disadvantaged classes. As a consequence an 
increasing part of the economic resources will have to be diverted from the production of 
commodities to the protection of the wealthy and the surveillance and suppression of the 
underprivileged part of the population – a rather inefficient economic situation which cannot 
be maintained for long. As experience shows after a society has accomplished a certain 
level of material prosperity it will be able and willing to realize more abstract immaterial 
values like empathy and social justice which, in turn, will make the economic achievements 
last. This shows that, like before, there is rivalry in the short run and complementarity in the 
long run between economic and social sustainability.  
Similar bipolar relationships can be identified between social and environmental 
sustainability. Both are competing for scarce economic resources which have to be diverted 
from the economic sector and can be used either for social or for environmental 
sustainability, so that there is rivalry between the two. On the other hand only a stabile 
society can ensure environmental sustainability instead of overexploitation of natural 
resources, and a destroyed natural environment will lead to unrests and maybe even wars 
for the remaining natural resources, e. g. clean water or uncontaminated soil. So, again, we 
have short-term rivalry and long-term complementarity between environmental and social 
sustainability.  
These considerations show that in the long run all three dimensions or pillars of sustainability 
are complementary to each other while from a short-term perspective there is rivalry 
between them because they are competing for the scarce resources of an economy. Since 
in developing societies typically the short-term perspective dominates the thinking of 
politicians and citizens it is not surprising that in the course of the development of many 
countries in the beginning the main focus is on economic development while social and 
environmental sustainability are more or less neglected. This leads to a massive overuse of 
the environment and a dramatic deterioration of the quality of life because of the ensuing 
threats to people's health. At the same time the neglect of social sustainability distorts social 
equilibrium and leads to social inequality and injustice impairing the stability of society. The 
resulting problems typically lead societies that have solved their elementary and most 
pressing economic problems to a more sustainable and balanced path of growth where the 
three dimensions of sustainability as described by the Sustainability Triangle are kept in 
equilibrium.  
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3. Sustainability and regional development 
Regional development and the policy measures it requires can be viewed from a national or 
from a regional perspective. The national or even supranational (cf. the European Union) 
perspective treats the different regions of a country as equally important and typically aims at 
improvements of the standard of living in all regions and at a certain equilibrium between 
them so that no region feels disadvantaged. The regional perspective naturally is dominated 
by a more competitive view according to which the different regions compete against each 
other for the scarce resources provided by the central government. Equity or fairness 
considerations regarding the distribution of wealth between the different regions are 
important for the policy of central governments but not for regional politicians. This suggests 
that central government and regional governments might come to different conclusions 
regarding the best solution to the economic, social and environmental problems to be solved 
for a sustainable development. Especially, when it has to be decided how the short-term 
burden (in the sense of a temporarily reduced GNP) of a long-term sustainable development 
of the whole state have to be shared between the different regions it will be difficult to reach 
a mutually acceptable and generally accepted consensus.  
It is obvious that regional governments should have the last word in deciding on all issues 
concerning only their specific region, i. e. that have their origin in the respective region and 
that have no consequences for other regions. But it is also obvious that there are not many 
political issues that fulfil this precondition for isolated political decisions. Since the sharing of 
tasks and responsibilities between central government and regional governments is also a 
question of power sharing it has to negotiated in a political process between central and 
regional governments. In the following analysis of regional policies for a sustainable regional 
development typically the regional perspective will be adopted.  
 
Economic sustainability 
As shown in fig. 3 the economic capital of an economy can be subdivided into two main 
sectors, produced capital and human capital. The stock of produced capital consists of all 
produced production factors of an economy, i. e. infrastructure, production plants, buildings 
etc. Human capital embraces the technological and scientific knowledge or knowhow of a 
society.  
Both capital stocks require a permanent flow of investments to replace that part that is used 
up in the run of time and to enhance both capital stocks if possible. This implies that a 
significant part of the production factors available today must be diverted from the production 
of consumption goods to the production of investment goods ("produced capital") and to 
education as well as to the creation of new knowledge ("human capital"). That means that 
we cut back our consumption today for the sake of future consumption possibilities resulting 
from enhanced produced capital and human capital stocks.  
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-  Fig. 3: The Economic Capital Stock  - 
 
Though the support and stimulation of knowledge creation and the guaranteeing of 
education is an important task of central governments regional governments can support this 
process in several ways. Enhancement and development of the human capital stock in a 
region requires e. g. an improvement of the quality of the school system. Such a process can 
be supported by  
• attracting more and better teachers,  
• improving teaching materials,  
• renovating school buildings and building new schools,  
• keeping children's way to school reasonably short und safe, 
• establishing bus shuttle services for very young school children,  
• establishing a system of boarding schools for children living in remote areas far 
away from the next school, 
• making sure that all children of school age attend school regularly instead of 
working for their parents at home. This might imply compensation payments to 
very poor people with children of school age.  
Building up the regional human capital stock can also mean to encourage and support the 
establishment of research institutes and universities in the region. Such institutions can 
develop new scientific and technological knowledge on the one hand and train future high-
skill employees for the regional industries on the other. In order to stimulate the 
establishment of scientific institutions in a region supporting measures might be helpful like 
• providing land for university buildings, housing estates for employees, student 
dorms and setting up the necessary infrastructure,  
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• establishing a system of scholarships for students of the regional universities,  
• investing in the cultural, social and natural environment in order to make the 
region more attractive for researchers, students and high potential graduates or 
employees to make them stay in the region after their education has been 
accomplished.  
Summing up: the region has to provide the technical, economic, social and environmental 
infrastructure for the development of a scientific community within its borders.  
Suitable measures for the stimulation of a sustainable development of the produced capital 
stock are rather well-known and have been broadly discussed in the media since a long 
time. Therefore they can be treated rather briefly here. Especially important is public 
investment in the regional infrastructure in order to attract private capital, i. e.  
• improving the regional network of roads, highways, railways, making rivers and 
canals navigable and other measures to facilitate the transportation of goods and 
people, 
• building new airports, implementing new air connections to the economic hot 
spots of the country, 
• improving the public transport system (buses, subways, trains, ferries etc.), 
• developing industrial zones in a region where new and matching industries can 
be established and where synergetic effects between the different industries can 
be utilized, 
• improving the generation and transport / distribution of energy to meet the energy 
demand of a growing industrial sector etc. 
Of course, direct investment of government in state-owned enterprises and production plants 
is also possible in order to increase the regional capital stock. However, this can be 
recommended only in very special cases where private suppliers fail to ensure an optimal 
supply of the goods in question or where important reasons like national security make 
immediate government monitoring or supervision of production in a certain sector necessary. 
Though this overview over possible measures to support economic sustainability on a 
regional level is certainly incomplete it makes clear that also regional governments can take 
responsibility here and stimulate important developments in this field.  
 
Social sustainability 
Social sustainability is often seen as social stability over time. Among the most important 
prerequisites of social sustainability are a certain minimum level of life satisfaction for all 
citizens, faith in the future and harmony between the different groups of society. It is 
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essential to give people a reliable and positive life perspective for the present as well as for 
the future and to leave nobody behind. This holds on a national as well as on a regional level.  
Social sustainability therefore requires that no individual should feel neglected or "forgotten" 
by society – especially in difficult situations like old age, illness and the impossibility to make 
a living by one's own efforts. Therefore, it is among other things necessary to establish a 
functioning social system with a well-balanced social security system, which on the one hand 
sets incentives for people to support themselves by their own efforts and on the other hand 
helps those who are unable to do this. Social security also implies a functioning health-care 
system and a reliable system of unemployment benefits as well as a general pension system. 
These insurances can be organized by central governments or by regional governments and 
even by local municipalities, but it should be clear that the idea of risk sharing which is 
inherent in the concept of any insurance works the better the more people are willing to pool 
their individual risks. However, in many developing countries these risks are shared only 
between the members of single families so that there is no tradition of a public social security 
system at all. In these cases it means already a great progress if a region-wide social 
security system is provided.   
As mentioned before, the long-term aspect of social sustainability implies that society should 
"give people a future". This requires among other things stability of society as a whole as 
well as of the economic system so that people can plan their future. This is important in 
order to create incentives for people to strive for an education to build up their human capital 
stock and to save money to build up a financial capital stock for their old days. Such 
incentives can develop only if people can be confident that their human and financial capital 
will not be devaluated in the future by social unrests or political revolutions. Therefore,  
political and economic stability are important prerequisites of social sustainability on a 
national as well as on a regional level. Further, social sustainability implies as a matter of 
course personal freedom and a well-functioning judicial system as well as social justice, i. e. 
a distribution of income and wealth which is in accordance with people's sense of fairness 
and justice. While the accomplishment of most of these requirements is primarily a task of 
central governments the active cooperation of regional governments is absolutely necessary.  
 
Environmental sustainability 
The environmental capital stock consists of two main parts, renewable resources and non-
renewable resources (cf. Fig. 4). The stock of renewable resources comprises all plants and 
animals ("Living Nature"), while non-renewable resources are resources like e. g. minerals, 
fossil fuels etc. ("Dead Nature"). Transferring an intact environmental capital to future 
generations requires also to take care of the main environmental media air, water and soil 
since their condition is decisive for the survival of plants and animals, i. e. the living nature. 
As a consequence of the anthropocentric view of the world of economics sustainability 
requires that that the environmental capital stock is a kept in such a condition "that it meets 
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the needs of the present without compromising the ability of future generations to meet their 
own needs" (World Commission of Environment and Development 1987, p. 8). This implies 
that also aesthetic values like e. g. the beauty of a landscape have to be taken into account 
since they also address "human needs" as used in this definition.   
 
 
 
 
-  Fig. 4: The Environmental Capital Stock  - 
 
Setting up new industries typically affects the environment in many different ways. Among 
these environmental effects of industrialization are the pollution of air, water and soil as well 
as the deterioration of landscape beauty or the loss of biodiversity. Most of these effects are 
also caused by intensive agricultural production.  
 
Air pollution 
It is clear that most measures for environmental protection that are taken on a regional level 
cannot be designed autonomously, especially in the case of air quality protection. They are 
typically restricted by national and even supranational regulations, i. e. regional measures for 
environmental protection must be designed such that they do not contradict national or 
international law (cf. Oates 1999 for a comprehensive treatment of the general problem of 
task sharing between central and regional governments and Adler 1998 or Garcia-Valinas 
2004 for the environmental policy perspective). Further, an efficient regional policy for 
environmental protection must be coordinated with neighboring regions because of the 
spillover effects that are typical for many kinds of environmental pollution. Air pollution in one 
region often affects air quality in other regions, but also water pollution does not always stop 
at the political border of one region, since water pollutants are often carried away by the 
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currents of streams, rivers and also of the groundwater. Therefore, regulations for the 
protection of air and water quality are often coordinated by a suitable regulatory framework 
designed by a central government.  
Nevertheless, much can be done also on a regional level. The most important task will be to 
make sure that firms and households do not emit more pollutants than the law permits them. 
On a regional level this kind of command and control policy is very popular and also effective. 
Effectiveness of command and control policy, of course, requires strict controls and high 
fines for those who violate the legal regulations, i. e. for those firms (or households) whose 
noxious emissions exceed the legal threshold values. As is well-known, the so-called market 
instruments of environmental policy like emission taxes and emission trading are 
economically more efficient in the sense of static as well as dynamic efficiency than 
regulatory policy. They make sure that marginal abatement costs of all polluters are equated 
over the whole region (static efficiency) and set permanent incentives for research and 
development of new and better abatement technologies (dynamic efficiency). Therefore, if 
emission fees or taxes are feasible for regional governments under the prevailing political 
and legal circumstances this is, of course, an effective and economically efficient way of 
cutting back air pollution (cf. e. g. Ahlheim 1999). In many countries, however, such taxes 
can be imposed only by the central government. In cases with significant spillover effects 
from one region to the other national regulations are, of course, more efficient than regional 
solutions.  
Nevertheless, for mainly regional air pollutants like e. g. sulfur dioxide (SO2), nitrogen oxides 
(NOx), ozone or particulates local solutions can be appropriate. For example emissions of 
SO2 lead to the so-called "acid rain" problem which means that acid substances leache out 
of SO2-polluted air when it rains so that lakes, rivers and soil are polluted by the sulfuric acid 
that is created by the chemical reaction of SO2 and water. This leads to severe damages to 
forests and other plants. Environmental policy solutions to this regional kind of pollution 
problems can be found on a regional level if no transboundary pollution has to be expected 
(for a comprehensive treatment of the problem of regional pollutants see e. g. Tietenberg 
2006, p. 395-421). Such solutions can be regional pollution taxes and also regional emission 
trading systems. Emission trading means that polluters have to buy emission permits or 
certificates for every ton of a pollutant like SO2 they want to discharge. Emission trading sets 
the same kind of incentives to reduce emissions like emission taxes since they attach a 
certain price to every ton of a pollutant discharged. In contrast to taxes they also limit the 
overall emission quantity that is tolerated in a certain region since overall emissions are 
limited by the number of emission permits (for details of emission trading see e. g. Field / 
Field 2006, p. 257 ff. or Ahlheim / Schneider 2002). A problem with regional emission trading 
systems is that the permit markets may be too "thin", e. g. there might be too few market 
participants so that no efficient market prices (i. e. prices that reflect the marginal abatement 
costs of polluters) can form. Instead market price formation is subject to strategic actions of 
the market actors which leads to inefficient abatement solutions.  
A prominent example of a regional emissions trading system that played a pioneer role in its 
time was the so-called Regional Clean Air Incentives Market (RECLAIM) in California. It was 
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the first trading program in the U.S.  created to reduce urban air pollution. Adopted in 
October 1993, RECLAIM was enacted to help meet the state and federal ambient air quality 
standards in the Los Angeles Basin, which at this point in time suffered some of the worst air 
pollution in the country. The program established an emission permit trade system to reduce 
emissions of nitrogen oxides (NOx) by 75 percent and sulfur dioxide (SO2) by approximately 
60 percent by 2003 as compared to the base year 1994 (for details see e. g. Lents / Leyden 
1996 or Schwarze / Zapfel 2000). In the end RECLAIM was successful in reducing 
emissions but the reduction took much longer than expected and the economic efficiency of 
the program was impaired by the fact that some of the major emitters of NOx and SO2 like 
energy producers were removed from the market after the California energy crisis in 2000. 
This destroyed one of the major advantages of emission trading, i. e. the equalization of 
marginal abatement costs over all emitters. Nevertheless, this example shows that also on a 
regional level policy instruments that were originally designed for large areas can be applied 
successfully.  
 
Water and soil pollution 
In general, the protection of water and soil is more of a task for regional governments than 
clean air policy. Therefore, we shall deal with this problem in more detail here. Of course, 
coordination of regional and national policy is also necessary in the case of water quality 
protection. The need for coordination depends on the geographic dimensions of the 
respective region and on the question if there are any transboundary effects of water 
pollution. In the latter case an autonomous water protection policy of one region does not 
lead to ecologically and economically efficient results. Instead a coordination of regional 
water protection policies and joint action of several regional governments are necessary.  
Soil and water pollution are closely related to each other. Contaminated surface water 
seeping into the ground contaminates the soil (if the soil filters out parts of the solid 
pollutants contained in the water) while on the other hand noxious particles in the soil might 
leach into the groundwater. 1  Government policy for the protection of surface water is 
therefore also a policy for the protection of soil (and of groundwater) while, on the other hand, 
the protection of the soil from pollution with noxious particles etc. also protects the ground 
water. Soil and water protection can, therefore, be dealt with jointly in this section.  
Contamination of soil and water is harmful to humans in many ways and their protection is 
essential for the sustainable development of a region. Toxic substances in the surface water 
like rivers or lakes and in the groundwater influence human wellbeing in many different ways. 
They affect human health since they are diffused all over the eco-system but they may also 
impair aesthetic values of a landscape for example if they lead to a eutrophication of lakes 
                                                          
1 For an extensive discussion of the water protection problem see Tietenberg 2006, p. 446 ff.   
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and rivers. Toxic substances in the water are taken in by humans directly with the drinking 
water and indirectly with the food, since they are contained in agricultural products like fruit, 
vegetables and cereal products but also in meat and in fish. Therefore, clean water policy is 
an important task of regional policy for the sustainable development of a region.  
The huge number of different water pollutants are typically subdivided into two main classes: 
fund pollutants for which the environment has some assimilative capacity and stock 
pollutants for which no such capacity exists. The latter are inorganic substances like 
minerals, heavy metals (lead, mercury, cadmium) and also medicinal residues for which no 
natural process of degradation or decomposition exists (cf. fig. 5). As a consequence they 
accumulate in the eco-system in their original form and are diffused by surface water, ground 
water and by organisms taking them up (i. e. with drinking water). Because of this migration 
of stock pollutants it is often very difficult to trace them back to the source where they were 
originally discharged. This is a severe problem for their regulation by government because 
the application of the "polluter pays" principle of environmental policy is difficult if the polluter 
is unknown.  
 
-  Fig. 5: Stock Pollutants  - 
 
Fund pollutants (cf. fig. 6) can be assimilated by nature to differing degrees. Easily 
degradable are organic residues which are broken down into their component parts by 
bacteria in the water. This process typically consumes oxygen that is dissolved in the water 
so that the oxygen content of the water is reduced by organic waste leading to an increase in 
fish mortality. In extreme cases the oxygen content in the water drops until even the aerobic 
bacteria die and the lake becomes anaerobic. It then takes on a dark color and starts to stink 
- 17 - 
so that the aesthetic value of the lake or river and maybe of the whole landscape is severely 
impaired. Other degradable pollutants are plant nutrients like phosphorus and nitrogen which 
lead to an excessive growth of algae and water weeds and also have a negative effect on 
the aesthetic value of a lake or stream.  
Most inorganic chemical residues are more persistent than organic substances but some of 
them, especially some synthetic chemical substances, are still decomposable by natural 
processes, although this takes a lot of time. Therefore these pollutants are subject to 
extensive diffusion in the ecosystem and can be traced back only with difficulties to their 
origins. They accumulate in the ecosystem over a long time and can be found at all stages of 
the food chain (cf. e. g. Tietenberg 2006, p. 452). Their regulation by government according 
to the "polluter pays" principle poses the same problems as the regulation of stock pollutants. 
Last but not least, infectious residues like bacteria and viruses from human and animal 
waste as well as organic industrial waste from tanning or meat processing have to be 
mentioned as hazardous water polluters which must not be underestimated.    
  
 
 
-  Fig. 6: Fund Pollutants  - 
 
An effective water protection policy on a regional level will combine regulatory ("command & 
control") instruments of environmental policy on the one hand with market instruments like 
sewage fees on the other. Political regulation in this field is relatively straightforward as long 
as the pollutants in question are discharged from a so-called point source like industrial 
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production plants, municipalities or farms since the polluters can be identified in these cases 
rather easily (cf. fig. 7). Things become more complicated if we have to deal with pollutants 
like fertilizers or pesticides that stem from so-called nonpoint sources.   
Sustainable water protection policy entails on the one hand measures to reduce the effluent 
quantity of waste water and on the other hand measures to clean waste water before it is 
discharged into the environment (rivers, lakes etc.). Since waste water treatment plants 
show significant economies of scale it does not make sense to force each polluter to clean 
her or his own sewage individually (as is typical for clean air policy where polluters are 
forced to clean their waste air by installing filters, catalytic converters etc.). In the case of 
water protection it is much more efficient if municipalities build large treatment plants and 
communal sewer networks to which households and smaller firms must be connected. Big 
industrial firms with hazardous special waste, of course, have to operate their own waste 
water treatment plants.  
 
-  Fig. 7: Sources of Water Pollution  - 
 
The cleaner the water that is discharged into public waterways after treatment the higher are 
the treatment costs for the firms. In order to set incentives for firms to make sufficient efforts 
to clean their sewage it is important to accompany the legal obligation for firms to treat their 
waste water by the imposition of a waste water fee where the per-ton amount to be paid 
increases with the degree of contamination of the waste water discharged after treatment. 
Additionally, certain minimum standards for waste water quality before discharge have to be 
defined and enforced to protect the environment since fees alone are not sufficient to make 
sure that such minimum quality standards are respected.  
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Aesthetic values 
Besides the protection of the "big three" media air, water and soil environmental 
sustainability also comprises the preservation of aesthetic values like e. g. the beauty of a 
landscape. Such aesthetic values are often impaired by environmental destruction, for 
example if a landscape that had previously served mainly for agricultural production is 
converted into an industrial area. This can lead to important losses of social welfare for the 
local population (cf. e. g. Ahlheim / Frör 2003). Since aesthetic values affect human 
wellbeing they are also part of the "human needs" addressed in the Brundtland definition of 
sustainability. Therefore their protection and preservation for future generations cannot be 
left out in the context of any policy aiming at sustainable development. Changes of land use 
are, of course, not possible without changes of the landscape but sustainability in the sense 
of the Brundtland Report requires that these changes do not lead to a deterioration of 
landscape beauty in the eyes of the population.  
  
4. Concluding remarks 
While sustainable development is often viewed as a task for national governments this paper 
tries to answer the question what can be done on a regional level. After explaining the 
general idea of sustainability the Three Pillars of Sustainability were introduced: economic 
sustainability, social sustainability and environmental sustainability. It was shown that in the 
long run these three aspects of sustainability, that are often represented in the form of the 
so-called Sustainability Triangle, are equally important for the development of a society. 
During the process of development, however, economic aspects typically dominate the 
thinking of politicians and of citizens in the first phase while social and environmental 
aspects follow with a certain time lag.  
Regarding the division of labor between central and regional governments it was shown that 
sustainable development cannot be left to central government alone but is also an important 
task for regional governments. Some tasks necessary for a sustainable development like 
e. g. groundwater protection can even be better accomplished on a regional level. Because 
of the existence of significant spillover effects between regions it is important that the policy 
of central government and regional governments as well as between regional governments 
is coordinated in order achieve overall efficient results.  
 
 
 
- 20 - 
R E F E R E N C E S 
Adler, Jonathan H. (1998): A New Environmental Federalism: Environmental Policymakers 
Are Increasingly Turning to the States for Solutions to Today's Environmental Problems, 
in: Forum for Applied Research and Public Policy, Vol. 13. 
Ahlheim, M. (1999), Ecological tax reform, in: Rose, M. (eds.), Tax Reform for countries in 
transition to market economies, 147-169. 
Ahlheim, M. / Frör, O. (2003), Valuing the non-market production of agriculture, 
Agrarwirtschaft 52(8), 356-369. 
Ahlheim, M. / Schneider, F. (2002), Allowing for Household Preferences in Emission Trading 
- A Contribution to the Climate Policy Debate, Environmental and Resource Economics 
21/2002, 317-342. 
Garcia-Valinas, Maria A. (2004): Environmental Federalism: A Proposal of Decentralization, 
ERSA Congress Paper 
Daly, H. E. (1994), Operationalizing sustainable development by investing in natural capital, 
in: Jansson, A. / Hammer, M. / Folke, C. / Costanza, R. (Hrsg.), Investing in natural 
capital, The ecological economics approach to sustainability, Washington 1994. 
Field, C. F. / Field, M. K. (2006), Environmental economics - An introduction, McGraw-Hill, 
Boston.  
Harding, G, (1968), The tragedy of the commons, Science 162, 1243-1248. 
Hartwick, J, (1977), Intergenerational equity and the investing of rents from exhaustible 
resources, American Economic Review 65(5), 972-974. 
Lents, J. M. / Leyden, P. (1996), RECLAIM” - Los Angeles’ new market-based smog clean-
up program, Journal of the Air and Waste Management Association 46: 195–206. 
Mauerhofer, V. (2008), 3-D Sustainability: An approach for priority setting in situation of 
conflicting interests towards a sustainable development, Ecological Economics 64 (3), 
496-506. 
Meadowcroft, J., Farrell, N.K. and Spangenberg J. (2005), Developing a framework for 
sustainability governance in the European Union, International Journal for Sustainable 
Development 9, 3–11. 
Munasinghe, M. (2001), Implementing sustainable development: a practical framework. In: 
C.J. Cleveland, D.I. Stern and R. Costanza (eds.), The economics of nature and the 
nature of economics, Edward Elgar, Cheltenham / UK, 134–192.  
Oates, Wallance E. (1999): An Essay on Fiscal Federalism, Journal of Economic Literature, 
37, Sep. 1999, S. 1120-1149. 
Prugh, Th., with R. Costanza, J.H. Cumberland, H.E. Daly, R. Goodland, R.B. Norgaard 
(1999), Natural capital and human survival, 2nd ed., London.  
- 21 - 
Schwarze, R. / Zapfel, P. (2000), “Sulfur allowance trading and the Regional Clean Air 
Incentives Market: A comparative design analysis of two major cap and trade permit 
programs”, Environmental and Resource Economics, 17: 279-298. 
Tietenberg, T. (2006), Environmental and natural resource economics, 7th ed., Pearson 
Education, Boston.  
United Nations World Commission of Environment and Development (1987), Our Common 
Future, Oxford (Oxford University Press) 
 
  
I
Hohenheimer Diskussionsbeiträge aus dem 
INSTITUT FÜR VOLKSWIRTSCHAFTSLEHRE 
DER UNIVERSITÄT HOHENHEIM 
 
Nr.  258/2005 Heinz-Peter Spahn, Wie der Monetarismus nach Deutschland kam  
  Zum Paradigmenwechsel der Geldpolitik in den frühen 1970er Jahren 
 
Nr. 259/2005 Walter Piesch, Bonferroni-Index und De Vergottini-Index 
  Zum 75. und 65. Geburtstag zweier fast vergessener Ungleichheitsmaße 
 
Nr. 260/2005 Ansgar Belke and Marcel Wiedmann, Boom or Bubble in the US Real Estate Market? 
 
Nr.  261/2005 Ansgar Belke und  Andreas Schaal, Chance Osteuropa-Herausforderung für die Finanzdienst-   
leistung 
 
Nr. 262/2005 Ansgar Belke and Lars Wang, The Costs and Benefits of Monetary Integration Reconsidered: 
  How to Measure Economic Openness 
 
Nr. 263/2005 Ansgar Belke, Bernhard Herz and Lukas Vogel, Structural Reforms and the Exchange Rate Regime 
  A Panel Analysis for the World versus OECD Countries 
 
Nr. 264/2005 Ansgar Belke, Frank Baumgärtner, Friedrich Schneider and Ralph Setzer, The Different Extent  
  of Privatisation Proceeds in EU Countries: A Preliminary Explanation Using a Public Choice 
Approach 
 
Nr.  265/2005 Ralph Setzer, The Political Economy of Fixed Exchange Rates: A Survival Analysis 
 
Nr. 266/2005 Ansgar Belke and Daniel Gros, Is a Unified Macroeconomic Policy Necessarily Better for a  
  Common Currency Area? 
 
Nr.  267/2005 Michael Ahlheim, Isabell Benignus und Ulrike Lehr, Glück und Staat- 
  Einige ordnungspolitische Aspekte des Glückspiels 
 
Nr.  268/2005 Ansgar Belke, Wim Kösters, Martin Leschke and Thorsten Polleit, Back to the rules 
 
Nr.  269/2006 Ansgar Belke and Thorsten Polleit, How the ECB and the US Fed Set Interest Rates 
 
Nr.  270/2006 Ansgar Belke and Thorsten Polleit, Money and Swedish Inflation Reconsidered 
 
Nr.  271/2006 Ansgar Belke and Daniel Gros, Instability of the Eurozone? On Monetary Policy,  
  House Price and Structural Reforms 
 
Nr. 272/2006 Daniel Strobach, Competition between airports with an application to the state of  
  Baden-Württemberg 
 
Nr.  273/2006 Gerhard Wagenhals und Jürgen Buck, Auswirkungen von Steueränderungen im Bereich 
Entfernungspauschale und Werbungskosten: Ein Mikrosimulationsmodell 
 
Nr. 274/2006 Julia Spies and Helena Marques, Trade Effects of the Europe Agreements 
 
Nr.  275/2006 Christoph Knoppik and Thomas Beissinger, Downward Nominal Wage Rigidity in Europe:  
  An Analysis of European Micro Data from the ECHP 1994-2001 
 
Nr 276/2006 Wolf Dieter Heinbach, Bargained Wages in Decentralized Wage-Setting Regimes 
 
Nr.  277/2006 Thomas Beissinger, Neue Anforderungen an eine gesamtwirtschaftliche Stabilisierung 
 
  
II
Nr. 278/2006 Ansgar Belke, Kai Geisslreither und Thorsten Polleit, Nobelpreis für Wirtschaftswissen- 
  schaften 2006 an Edmund S. Phelps 
 
Nr. 279/2006 Ansgar Belke, Wim Kösters, Martin Leschke and Thorsten Polleit, Money matters for inflation 
  in the euro area 
 
Nr. 280/2007 Ansgar Belke, Julia Spiess, Die Aussenhandelspolitik der EU gegenüber China- 
  „China-Bashing“ ist keine rationale Basis für Politik 
 
Nr. 281/2007 Gerald Seidel, Fairness, Efficiency, Risk, and Time 
 
Nr.  282/2007 Heinz-Peter Spahn, Two-Pillar Monetary Policy and Bootstrap Expectations 
 
Nr.  283/2007 Michael Ahlheim, Benchaphun Ekasingh, Oliver Frör, Jirawan Kitchaicharoen, 
  Andreas Neef, Chapika Sangkapitux and Nopasom Sinphurmsukskul, 
  Using citizen expert groups in environmental valuation 
  - Lessons from a CVM study in Northern Thailand - 
    
Nr.  284/2007 Ansgar Belke and Thorsten Polleit, Money and Inflation -  
  Lessons from the US for ECB Monetary Policy 
 
Nr.  285/2007 Ansgar Belke, Anselm Mattes and Lars Wang, The Bazaar Economy Hypothesis Revisited -  
  A New Measure for Germany′s International Openness 
 
Nr. 286/2007 Wolf Dieter Heinbach und Stefanie Schröpfer, Typisierung der Tarifvertragslandschaft -   
  Eine Clusteranalyse der tarifvertraglichen Öffnungsklauseln 
 
Nr.  287/2007 Deborah Schöller, Service Offshoring and the Demand for Less-Skilled Labor: Evidence from 
Germany 
 
Nr. 288/2007 Ansgar Belke and Albina Zenkić, Exchange Rate Regimes and the Transition Process in the 
  Western Balkans  
 
Nr. 289/2007 Ansgar Belke and Julia Spiess, Enlarging the EMU to the East: What Effects on Trade? 
 
Nr.  290/2007 Michael Knittel, Europäischer Lender of Last Resort – Unnötig oder notwendig 
 
Nr.  291/2007 Harald Hagemann and Ralf Rukwid, Perspectives of Workers with Low Qualifications in  
  Germany under the Pressures of Globalization and Technical Progress 
 
Nr.  292/2007 Heinz-Peter Spahn, Realzins, intertemporale Preise und makroökonomische Stabilisierung 
  Ein Streifzug durch die Theoriegeschichte 
 
Nr. 293/2007 Wolf Dieter Heinbach and Stefanie Schröpfer, What a Difference Trade Makes 
  Export Activity and the Flexibility of Collective Bargaining Agreements 
 
Nr.  294/2007 Wolf Dieter Heinbach and Markus Spindler, To Bind or Not to Bind Collectively? 
  Decomposition of Bargained Wage Differences Using  Counterfactual Distributions 
 
Nr.  295/2008 Michael Ahlheim and Ulrike Lehr, Equity and Aggregation in Environmental Valuation 
 
Nr.  296/2008 Gerhard Gröner, Rückblick auf fünfzig Jahre in der Bevölkerungsstatistik 
 
Nr. 297/2008 Michael Ahlheim, Benchaphun Ekasingh, Oliver Frör, Jirawan Kitchaicharoen, 
    Better than their reputation – A case for mail surveys in contingent valuation Andreas Neef, Chapika Sangkapitux and Nopasom Sinphurmsukskul, 
 
 
 
 
  
III
 
Nr. 298/2008 Michael Ahlheim, Oliver Frör, Antonia Heinke, Alwin Keil, Nguyen Minh Duc,  
  PhamVan Dinh, Camille Saint-Macary and Manfred Zeller 
  Landslides in mountainous regions of Northern Vietnam: Causes, protection strategiesand the 
assessment of economic losses 
 
Nr.  299/2008 Roman Inderst und Ulrich Schwalbe, Effekte verschiedener Rabattformen-Überlegungen zu  
  einem ökonomisch fundierten Ansatz 
 
Nr. 300/2008 Gabriel J. Felbermayr, Sanne Hiller and Davide Sala; Does Immigration Boost Per Capita Income? 
 
Nr. 301/2008 Friederike Niepmann and Gabriel J. Felbermayer, Globalization and the spatial concentration of 
production 
 
Nr. 302/2008 Gabriel J. Felbermayr and Benjamin Jung, The Pro-Trade Effect Of the Brain Drain: 
  Sorting Out Confounding Factors 
 
Nr. 303/2008 Julian P. Christ and André P. Slowak, Standard-Setting and Knowledge Dynamics in Innovation 
Clusters 
 
Nr. 304/2009 Gabriel J. Felbermayr and Wilhelm Kohler, WTO Membership and the Extensive Margin of World 
Trade: New Evidence 
 
Nr. 305/2009 Gabriel J. Felbermayr and Wilhelm Kohler, Can International Migration Ever Be Made a Pareto 
Improvement? 
 
Nr. 306/2009 Gabriel J. Felbermayr, Benjamin Jung, and Farid Toubal, Ethnic Networks, Information, and 
International Trade: Revisiting the Evidence 
 
Nr. 307/2009 Michael Ahlheim, Sustainability and Regional Development 
 
